Much of the anatomy of the anserine birds is known to us already, but that further elucidation in this direction is \ery desirable I hardly think any one will question. Garrod gave the subject no little attention, though he confined himself principally to the condition of the carotids, the presence or absence of certain muscles, and the form of the osseous portions of the air-passages in a number of the rarer types of Ducks.
As I have just said, Huxley, in his famous essay upon the Classification of Birds, created a separate group-the Chenomorphce-to contain, with a few related forms, the Anatidce, a division based upon anatomical characters so far as they were known at the time. ('ones, in 1884 , in the second edition of his Key, availing himself of all that was known up to that period which could be successfully utilized in classification, awards the anserine birds the order Lamellirostre.s, di- viding it into the suborder Odontoglossce for the single family of the Flamingoes, and the suborder Anseres to hold the Swans, Geese, Eiver and Sea Ducks, aud the Mergansers, these latter each having a separate subfamily created for it, to wit, The Cygnince, the Anserine?, the Anatince, the Fuligulince, and the Mergince, respectively. Collectively these subfamilies constitute the family Anatidce of this author.
Some few unimportant changes were made in the American Ornithol- A lacrymal bone is triangular in form, its apex below terminating in a spindle-form process, which is curved somewhat outward. Along its superior border it anchyloses with the frontal and nasal, the sutural trace being quite distinct in the adult skull. Not so, however, in most of the Ducks and Geese.
All anserine birds seem to possess a slender jugal bar; in the case of the Red-breasted Merganser, its distal end turns abruptly upward to make its articulation with the quadrate.
This latter bone has its orbital process widely bifid ; its mastoidal head is single and roundly convex. The facets at its mandibular foot are two in number, placed obliquely. They differ considerably in form and position from the same parts as seen in a specimen of a Brant before me.
The sphenotic process is prominent and gradually curves downward along its extent. In most Ducks it points downward and forward.
We find the hinder moiety of the superior orbital periphery rounded off for the lodgment of the nasal gland. The extent to which this is carried varies in the different species of anserine fowl.
About the center of the interorbital septum there occurs a large fenestra, and the foramina for the exit of the first and second pair of nerves are much larger than necessary for this purpose alone.
The pars plana is a very thin, curved sheet of bone, which supports in front a crumpled mass of equally attenuated osseous tissue. This latter projects into the upper space of the rhinal chamber, and no doubt plays the part of a turbinated bone. Neither of these outgrowths come in contact with the inner aspect of the lachrymal bone of the same side.
The lower margin of the rostrum is straight, rising gently upward as it is projected forward, being sharp below along its anterior moiety.
Anteriorly tbe ethmoid lias an elongo cordate outline, the base of the figure abutting against the under side of the crauio-facial region.
Viewing this skull from beneath we notice a long, narrow cleft in front of the maxillo palatines and bounded on either side by a dentary process of the premaxillary. This cleft is deepest behind and gradually becomes shallower as it proceeds to the front, where it disappears just behind the rounded mandibular apex.
The maa Mo- Posterior to this articulation a pterygoid is somewhat compressed from above downward, and curves gracefully outward to cover with its cup like hinder end the spheroidal facet offered to it on the part of the corresponding quadrate. Of the shoulder girdle (Fig. 5) As already stated there are seven tree caudal vertebra and a pygOStyle.
The neural canal passes through all of the former and a short distance into the latter. Above it the neural spines are notched in front, aud have an elevated, stumpy process behind.
Tbe ends of the shortened diapophyses of the first free caudal are usually overlapped by the ilia, but in the next segment these processes are much longer, to be longer still in the third and fourth vertebr;e.
In the next two they again become shorter, to be entirely abortive in the ultimate oue. In all they are broad aud depressed.
Chevron bones are freely articulated between the centra of the last three or four vertebra? of the tail; they are bifid in front and grow gradually smaller as we proceed in that direction.
The pygostyle is here of considerable size, being an irregular quadrilateral figure, with its lower margin thickened, and all the others thin and cultrate.
Of the appendicular skeleton; pectoral limb. -When the skeleton of the upper extremity is in a position of rest alongside the body, we find that the humerus is somewhat longer than the bones of the autibrachium, and the pinion also projects beyond them behind to the full extent of the last phalanx of index digit.
The humerus is characterized by a broad, proximal extremity, showing an enormously deep pneumatic fossa, and a distinct trench between the ulnar crest and articular head, running beneath the latter. Its cylindrical shaft shows the usual sigmoid curves from radial and ancoual views. Nothing unusual marks its distal extremity, where we find the trochlear tubercles for radius and ulna.
These latter bones are non-pneumatic, in common with the remainder of the skeleton of this limb. The shaft of the radius is straight, whereas it is curved in the ulna, the concavity occurring on the side toward the interosseous space.
The cylindrical shaft of this latter bone is faintly marked by a double row of papilla? for the secondaries.
In the carpus we find the two usual segmeuts of forms common to the majority of the class.
In the pinion the bones are all remarkably well developed. Carpometacarpus has its main shaft straight aud of a caliber intermediate between those of the antibrachium, or larger than the shaft of radius and smaller than the shaft of ulna. First metacarpal is short and anchylosed in the usual manner to shaft of index. The long trihedral pollex phalanx bears a distal joint, w hich is also the case with the second phalaux of index digit.
All the bones of the pelvic extremity are non-pneumatic, though the principal long ones have sizable medullary cavities.
The femur has a very large head, which rises somewhat above the broad articular summit of the shaft, notwithstanding its crown is considerably excavated for the ligainentum teres. The axis of its neck makes an angle with the axis of the shaft. it is produced downward upon the highly developed temporal wing, which forms the back part of the bony ear-conch. This latter is conspicuous in having, in most Ducks, incurling margins to protect it. flu se latter are not so manifest in the Geese, and they are absent entirely in Olor.
In Fig. 1 Fig. 20 .
In the middle line in front a sort of "nail" is developed like the one found on the superior mandible, though not so strong. The superior ramal margins are continued round this projection, forming its edge, while the spoon like dilatation is insured by the outer ramal sides shelving away from this upper border, so as to face upward and outward rather than directly outward, as they do posteriorly. The form most common for the mandible to have, as viewed from above, is well exemplified in Glaucionetta, as shown in Fig. 21 An open carotid canal is provided for by the sixth to the twelfth vertebras, after which a strong median hypapophysis takes its place, and this becomes tricornuted in the sixteenth segment and first dorsal, while in the eighteenth and nineteenth it is a long median plate.
The fifth and sixth cervical usually has the best-marked neural spine, which is there a long, though not high, median crest. The lateral canals iu the first half of the cervical region are long and tubular, while the parapophyses are co-ossified for nearly their entire lengths with their sides.
Anatidw possess the " heteroccelous " type of articulation among the centra of the spinal column. A strong hypapophysis is found on the second and third cervical vertebras, to be much reduced iu the •J40 OSTEOLOGY OF AXSERES. succeeding one, while the following segments in the skeleton of the neck are notably broad and rather long. In this region one thing is sure to attract our attention, and this is the brevity of the pre-and postzygapopbyses, an arrangement which has the effect of very materially reducing the size of the intervertebral spaces or apertures.
In the dorsal region the vertebrae are not only locked together by their close-fitting neural spines, but a very extensive system of metapophysial and other bony spiculae render the strapping still more efficient liie transverse processes are very wide, too, so that, notwithstanding the tact that these segments are all free, the mobility enjoyed by this division of the column is very much compromised. Pneumaticity is but very imperfectly extended to the vertebra of the column, especially in the cervical region ; while this is likewise true of the Swans, this condition in them is very much more complete, and their dorsal vertebrae are wonderfully well provided for in this particular.
The ribs seem always to be non-pneumatic, with large anchylosed unciform processes, being wide and flat in the body above the points where they are attached. Glaucionetta is notorious for both of these characters.
Spatula has on one side seven ribs that connect with the sternum by costal ribs: one pair behind these, where the haemapophysis fails to reach that bone, and, finally, a small floating haemapophysis clinging to the posterior margin of the latter. The last two pairs of vertebral ribs come from the sacrum and are without unciform processes.
This arrangement of the ribs prevails also in Anas cyanoptera, while in Ulaucionetta the series leads off with two pairs of free ribs, one on the sixteenth and one on the seventeenth vertebra, the following six connecting with the sternum, and three pairs coming from the consolidated sacral vertebrae, making in all nine pairs of ribs to each side, the last three not bearing unciform processes.
In Olor columbianu8 the arrangement is again entirely different. Here we find the series leading off with one pair of free ribs (on the twentythird vertebra), followed by nine pairs that connect with the sternum by costal ribs and completed by a purely floating pair that neither joins with the pelvis above nor the sternum below. This gives the Swan eleven pairs of ribs. Of these the first, and the last four are without unciform appendages, In those ribs where they do occur they are anchylosed to them and are not notably large. The last four pairs of ribs come from beneath the ilia in this Swan and curve far backward, reminding us of a condition that is still more pronounced in the Loons. Nor is this the only feature in Olor wherein it resembles that family, as we will see further on.
This Swan has a low median hypapophysis on each dorsal vertebra, and the neural crests of these segmeuts are comparatively low, beiug laced together by long spiculae, as we described them for the Ducks.
The skeleton of the tail is much as it is in Spatula and Teals, in 188*3.] which genera the diapophyses are wide and spreading-, while beneath, the ventral apophyses are anchylosed to the centra upon which they occur and hook forward over the preceding vertebral body. The pygoatyle in these and most forms of the group is somewhat elongated, of an irregular quadrilateral outline, with thickened posterior border. Comparatively speaking, it is far above, I think, the average for a bird of its size.
Still regarding this skull from the aspect presented, and to make some of its characters still more evident by contrast, we will place it bcskle the skull of Mergus, already described above. We note the difference in the form of the bill; the presence of the craniofacial line in the Goose, while it is absent in the Merganser. Both have the narrow depressions along the margins of the orbits for the nasal glands, but posterior to this the Goose has the dome like vault of the cranium so characteristic of the more highly organized types of the Anatidce, while we see that this region in the Merganser is much flattened.
Regarding the skull from the under side, we are particularly to note the difference in form of the maxillo palatines, the palatine bodies, and the pterygoids. Seen from behind (Fig. 30) , we find the plane of the periphery of the foramen magnum nearly at right angles with the basis-cranii, as in Mergus ; but the chief feature that, strikes us here is, as already alluded to, the great superiority of the Goose over the Merganser in its more capacious brain-case, which, of course, is indicative of the possession on the part of the former of a comparatively and correspondingly much larger encephalic mass.
In comparing the characters of the skull in Mergus serrator with the corresponding ones as we find them in the majority of the Ducks, Swans, and Geese, I find them to differ in the following general particulars: maxillo-palatines for their anterior halves meet in the median line, posteriorly they are produced as distinct cyliudriform processes with free extremities; pterygoids long, of equal width, and concave outward.
As a rule, in the skull of Ducks, Swans, and Geese the osseous mandibles vary in length, but are always broad aod of a lamellar structure; lacry mo-frontal suture obliterated; de- 
